The effects of pertussis toxin on dopamine D2 and serotonin 5-HT1A autoreceptor-mediated inhibition of neurotransmitter synthesis: relationship to receptor reserve.
Irreversible inactivation of striatal D2 dopamine (DA) autoreceptors with N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline (EEDQ) or inactivation of striatal guanine nucleotide binding proteins (G proteins) with pertussis toxin (PT) shifted the dose-response curve for N-n-propylnorapomorphine (NPA)-mediated inhibition of gamma-butyrolactone (GBL)-induced elevation of L-3,4-dihydroxyphenylalanine (L-DOPA) to the right, with a decrease in the maximum response. For the partial agonist (+)-3-(3-hydroxyphenyl)-N-n-propylpiperidine [(+)-3-PPP], in contrast, there was little shift in the ED50, after inactivation of either D2 receptors or G proteins. Completely analogous effects were found at the somatodendritic 5-HT1A autoreceptor in the raphe nuclei, mediating inhibition of the synthesis of serotonin (5-HT); the full agonist, 8-hydroxy-2-(di-n-propylamino)tetralin (8-OH-DPAT) and the partial agonist, buspirone were utilized to inhibit the synthesis of 5-HT, as measured by changes in levels of L-5-hydroxytryptophan (5-HTP). Additionally, in both systems, combined treatment with pertussis toxin, followed by EEDQ, reduced the maximum effect, when compared to either agent alone but had little further effect on the ED50. In systems exhibiting a large receptor reserve for agonists, such as those described above, the same pattern of response seen after inactivation of receptors or G proteins may reflect the operation of a common mechanism underlying the phenomenon of receptor reserve.